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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
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2a)D This action is FINAL. 2b)S This action is non-final. 
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DETAILED ACTION 

Claim Objections 

Claim 1 is objected to because of the following informality: 

In claim 1, line 6, "100 2 gr/m 2 " should probably be -100 gr/ m 2 ~. The meaning of the 
superscripted "2" after the 100 is unclear. 
Appropriate correction is required. 

Claim Rejections - 35 USC§112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 12-15 and 24 are rejected under 35 U.S.C. § 112, second paragraph, as being indefinite 

for failing to particularly point out and distinctly claim the subject matter which applicant 

regards as the invention. 

Claims 12-15 and 24 are indefinite because they depend upon claim 1 which uses as its 

transitional phrase "consisting of for the "nonwoven fabric" and, therefore, cannot add elements 

to the "nonwoven fabric." Claims 12-15 and 24 add elements to the "nonwoven fabric." (see 

MPEP 21 11.03). 

In claim 24, lines 1-2, the language "in accordance with claim 14' renders the claim 
indefinite because it is not clear by this language that the method is using the cover as claimed in 
claim 14. 
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Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. §103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 8, 12-15, and 18 are rejected under 35 U.S.C. §103(a) as being unpatentable over 

Matsunaga (JP 1 1-229260) in view of Harada et al. (JP4021 17322A). 

As to Claim 1, Matsunaga disclose a protective cover ("plant protective sheet" of [Claim 

1] of page 3 of translation) for protection of agricultural products, said cover sized to permit the 

cover to be positioned generally about an agricultural product (in that, sheet is positioned 

generally about a seed; from [0008] of page 9 of translation where "seat" is considered to be — 

seed-), the cover being formed from a single ply of nonwoven fabric ([0012] of page 1 1 of 

translation) consisting of a spunbond ([0049] of page 27 of translation), thermoplastic polymeric 

filamentary elements ([0010] of page 10 of translation), the nonwoven fabric having a basis 

weight from 10 to 100 g/m sq. ([001 1] of page 10 of translation). Not disclosed is the fabric 

having printing that occludes light transmission that alters ripening of the product prior to 

harvesting. Harada et al., however, discloses printing on a portion of the cover ("heat sensitive 

ink" of page 6, last para., of translation). It would have been obvious to one of ordinary skill in 

the art at the time of the invention to modify the cover of Matsunaga by adding heat sensitive ink 

as disclosed by Harada et al. so as to have a marker to detect temperature change when using the 

cover. The agricultural product would be grass (Matsunaga at [0003] of pages 6-7 of translation) 

and the harvesting would be mowing the grass. 
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As to Claim 8, Matsunaga as modified by Harada et al. further disclose a means for 
affixing the cover about an agricultural product ([0030] of page 20 of translation of Matsunaga). 

As to Claim 12, Matsunaga as modified by Harada et al. further disclose pigments 
([0023] of page 17 of translation of Matsunaga). 

As to Claim 13, Matsunaga as modified by Harada et al. further disclose the additive as a 
melt additive ([0024] of page 17 of translation of Matsunaga). 

As to Claims 14 and 15, Matsunaga as modified by Harada et al. further discloses a 
surface treatment and topically applied ([0030] of page 20 of translation of Matsunaga). 

As to claim 18, Matsunaga discloses a method of protecting(from "plant protective sheet" 
of [Claim 1] of page 3 of translation) agricultural products, comprising the steps of providing at 
least one piece of nonwoven fabric ([0012] of page 1 1 of translation) consisting of a spunbond 
([0049] of page 27 of translation), thermoplastic polymeric filamentary elements ([0010] of page 
10 of translation); forming a sheet having a finite length and width (from "plant protective sheet" 
of [Claim 1] of page 3 of translation); and positioning the protective cover generally about an 
agricultural product to alter the ripening of the product prior to harvest (the agricultural product 
would be grass (Matsunaga at [0003] of pages 6-7 of translation) and the harvesting would be 
mowing the grass). Not disclosed is step of modifying the fabric by having printing that 
occludes light transmission that alters ripening of the product prior to harvesting. Harada et al., 
however, discloses printing on a portion of the cover ("heat sensitive ink" of page 6, last para., of 
translation). It would have been obvious to one of ordinary skill in the art at the time of the 
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invention to modify the method of Matsunaga by adding heat sensitive ink as disclosed by 
Harada et al. so as to have a marker to detect temperature change when using the cover. 

Allowable Subject Matter 
Claims 16 and 23 are allowed over the art. 

Claim 9 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

Claim 24 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the limitations of 
the base claim and any intervening claims. 

Response to Arguments 
Applicant's arguments with respect to claims 1, 8,9, 12-15, and 24 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

Examiner draws the attention to Applicant that the word "seat" used throughout the 
translation of Matsunaga (JP1 1-229260) is considered a mistranslation of the word -seed-. 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Jeffrey L. Gellner whose phone number is 703.305.0053. The 
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Art Unit: 3643 

Examiner can normally be reached Monday through Thursday from 8:30 am to 4:00 pm. The 
Examiner can also be reached on alternate Fridays. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
Supervisor, Peter Poon, can be reached at 703.308.2574. The official fax telephone number for 
the Technology Center where this application or proceeding is assigned is 703.872.9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703.308. 1113. 




Jeffrey L. Gellner 
Primary Examiner 
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(57)[ABSTRACT OF THE DISCLOSURE] 



mm] [SUBJECT OF THE INVENTION] 

*M it tt i£ ili < K $J ^ ^ §E Light-shielding property is highly excellent in the 

tis iSS&SzkftSr^l^ LI)* plant-protection effect, and has moderate water 

h %. fit IS & 7K±lz £ permeability, and moreover, since 

tl£tc&1%^%}M&^BX*&f& biodegradation of after activity is carried out 

iSJ»£ti& 0 - b<Ot£\i^££1R nearly completely, it is easy to waste-process 

ttl&^v'— K£#t&i~<5 0 and provides biodegradable plant protection 

sheet which does not impair natural 

environment. 

[ftm^m [PROBLEM TO BE SOLVED] 

.£5W$f4SrWi"5fS& "IM^h It forms in nonwoven fabric which is made up of 

jtfr^zK V ^^T^fflfflkfr bt£?> thermoplastic aliphatic polyester fiber which has 

*mi\zX&f£i-Z>o BulE#y biodegradability. 

^^^WiM<n^&WiM%: It makes single yarn size of said polyester fiber 

15f^^t5o [iufSfOT into 1 - 15deniers. 

Mi:B#3J J -5 0~3 0 0 g Said plant protection sheet is fabric-weight 

/m 2 T\ 9 5 %$k±0>Myt& 50-300 g /m 2 , and has 95 % or more shading 

§:f L, 0 . 0 2- 0, 8 rate, and it shall have coefficient of permeability 

c m/#<7)3i*^S:Wi"5> of 0.02 to 0.8 cm/sec. 

[1MM»#© : «B81 [CLAIMS] 

[CLAIM 1] 

^^^Itt^ Wi'S^^IilttflH It is plant protection sheet formed in nonwoven 

flfiWitf V ^X^7i>lfl^**fe&.5 fabric which is made up of thermoplastic 

^ffl?fc\z.Xl&j$&fi6Vi^s^ aliphatic polyester fiber which has 

htfeot, HufS^Ky^^x/^ biodegradability, comprised such that with 

ffl^<D^&$$>&.& 1 ~ 1 5r- single yarn size of 1 - 15 deniers of said 

—/^X\ SMBKitv'— > @# polyester fiber, said plant protection sheet is the 

^5 0-3 0 0 g /m 2 O^IS range of fabric-weight 50-300 g /m 2 , has 95 % 

"C\ 9 5%J[^±cOji7 , fi^ ; lr ; fr L> or more shading rate, and has coefficient of 
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3^o 0 . 0 2 ~ 0 . 8 c m/fj> permeability of 0.02 to 0.8 cm/sec. 
©3*^|fcSrWt"S- tSr^fifc Biodegradable plant protection 
k i~5£;ftft?t£l$^ >— K characterized by the above-mentioned. 



sheet 



im*m 2] 

(L-%m k. D-%mkL 

-%mk<D&m&fct^ d-% 

&m&fck, L-%mt t Kn 
3r k tf^fi^tt k 

■it*, h SI ti ft -5 v * f ft © fi£ 
fc5VM4ifte>©^V^K 



[CLAIM 2] 

Thermoplastic aliphatic polyester are any of 
polymers chosen from these, or these blend 
bodies 

Poly (D-lactic acid), poly (L-lactic acid), 
copolymer of D-lactic acid and L-lactic acid, 
copolymer of D-lactic acid and 
hydroxycarboxylic acid, and Copolymer of 
L-lactic acid and hydroxycarboxylic acid. 

Biodegradable plant protection sheet of Claim 1 
characterized by the above-mentioned. 



[W#JS3] 

ft I? jE.-L 



[CLAIM 3] 

Thermoplastic aliphatic polyester is 
polybutylene succinate, polyethylene succinate, 
polybutylene adipate, any of polymer chosen 
from polybutylene sebacate, copolymer which 
made these polymer components the main 
repeating units, or blend body of one as desired 
of said polymers and copolymers. 
Biodegradable plant protection sheet of Claim 1 
characterized by the above-mentioned. 



izftfemMtfrnto $ ftr ^ 5 r 
k *ftmk-rz>m*m 1 a»e> 3 



[CLAIM 4] 

Nidus agent is added to thermoplastic aliphatic 
polyester. 

Biodegradable plant protection sheet of any one 



6/24/2004 



4/44 



(C) DERWENT 



JP11-229260-A 



THOIVISON 

* 



^T*cc»v^-fi^^^l3I^c:fEic(D^fe of Claim 1-3 characterized by the 

ftMfePj&i'— h. above-mentioned. 

'[»#S5] [CLAIM 5] 

^^£^J&i~5$!$t^JSMf Fiber which comprises nonwoven fabric is 

mmx*hZZkZ&mk-tZ>m original fiber. 

1 h 4 ^ "Ccov^-f tifr 1 Biodegradable plant protection sheet of any one 

5gfcffi«ttf>± of Claim 1-4 characterized by the 

h 0 above-mentioned. 

[»3fcJS6l [CLAIM 6] 

^fi&ft{c£#fi?t££rWi~5£i Binding-agent resin which has biodegradability 

i*fflffiMfc1$W:&tiX'&ll{!k7 in nonwoven fabric is impregnated, and it has 

^jvbtffcifc.k. &o -r CV<5 £ t £ become porous-film shape. 

£ "f* -5 ff^c^ 1 5 $ T? Biodegradable plant protection sheet of any one 

<Dl^tifrlM\^sZ&<D£. / AM of Claim 1-5 characterized by the 

fepj^Li/— h D above-mentioned. 

m*9L 7 ] [CLAIM 7] 

ffi&fflffiMfttf Asikfg. 9 0 m Binding-agent resin is polyvinyl alcohol of 90 

o 1 i^$5 0 0~2 mol% or more of saponification degree, and 

5 0 0<D#V t*— /VT/>=— /l/ polymerization degree 500-2500. 

"Cfo 9 > ^&$^^<£>#>irik;^ 5 Adhesion amount to nonwoven fabric is 5 to 15 

~ 1 5 w t %-Cfc 5 C <b £TO wt%. 

£ -f 5 sh* 3 ! 6 fEfc<£>£#fi?t£ Biodegradable plant protection sheet of Claim 6 

PS^y— h 0 characterized by the above-mentioned. 

[wn<DUWi.mn\ [detailed description of the 

INVENTION] 



[0 0 0 1] [0001] 

wmm-tz&ffiftm [technical field of the invention] 

#3i§i^te> teffl It degrades used nearly completely and this 

ItZftM&tiXMMt&Mfi^&X invention relates to biodegradable plant 
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& 5 ^ftM&PiM i/~ hl^M protection sheet with easy waste processing. 

U ffil^ttefciftEfc Specifically, it has high light-shielding property 

^TKtt t £rW L^fcfiEtifc and moderate water permeability. 

K^^^^^^^SfcfcJSII^ And in order to demonstrate the outstanding 

& J &±fcftWtf£\z&^Xl8-i&\z. plant-protection effect, it is related with 

S£#$t£B£3£>' w - h biodegradable plant protection sheet which can 

U-Mi~<5o be conveniently used in agricultural field, 

public-works field, etc. 

[0 0 0 2] [0002] 

[PRIOR ART] 

S^^O(H|#^[R]^i^^ While regression intention to nature increases 

S^t, ^1, MM> . ^Eife&i? in recent years, greening of park, garden, 

©ifW^C^oXi/^o. housing site, etc. prospers, 

frit^o TW^^Jg^ jlit$££f Various efforts for preventing vegetation of 

<Dtctb\£^ 1&MtoWf%&fo<?tz weeds in connection with it for plant cultivation 

&<DW* (Oi%fy fcj& £ iiX is or fine sight maintenance have accomplished, 

9 , flfl&tf v A 3^ J: o T$M£ for example, it removes weeds by manpower. 

■SrEW) v ■ l&^feffl^ Moreover, it uses herbicide. 

9 ; ;b Srififfilc:® #1SftT Moreover, it is restraining reproduction of weeds 

MJt Istc 3 H k\t& 9 % $1 by laying over and shading straw on the ground. 

^■©J65fiSrWJxl"CV^5b L^L However, operation of any method is 

I ^-f jfttf^ife h i^M^M^^X complicated, it requires labor cost, and these 

flF&ifiti*i>> V > ^(DpS^vh^h plant-protection effect is also temporary. 

-Blft^tWtfe *J , tfc\zMW- By method particularly using herbicide, problem 

M&Ri^^tcjjTfeXfe* Affc-^fi of being poisonous existed in body or plant. 

[0 0 0 3] [0003] 

%:<Dtctib, \?~'—;\'i/—V J $s Therefore, the method of laying over 

^J*5\%<DWfoi/~ tf ] J light-shieldable high seats, such as nonwoven 

x^r^t^P^^li/n fabric which is made up of plastic sheeting, 

t° u h ft 5 ^FSSWlJ ft ¥<D rubberized textile seat, polyester, nylon, 

MytfeOffi V^>— h £ x ^H- 5 ^ polypropylene, etc., on park, garden, or housing 
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THOlVtSOffsi 

" * — 



SH-^^i&tcl^tBg^TSI^CD site, and restraining reproduction of weeds is 

mm*tox.z%mm%£ftx proposed. 

V N 5 0 LfrLs h However, in order that neither plastic sheeting 

^(D^^oi/— Hi, i/ nor rubberized textile seat might have water 

— htc^7ktt^Mv^ci6^ permeability in seat, there existed problem that 

ft if tc: «£ 5 tM* $/— h ^ffi Idfg seat surface was covered with water by rain fall 

*Sfc^5fflM#*>ofc.*fc, etc. 

K^:^— hSriE^"^^^^ Moreover, when planting using plant protection 

-SJH-oivix *l^{C7K?rM*pi"S sheet, there also existed problem that it was 

r t &f& LV > £ v % 5 ft, 1 ] J9 t> fe o difficult for plant to replenish water. 

fc 0 ^fc, ^ti^Oili^tt^— Moreover, there existed problem that they must 

Mi±^^E>±^ I t , "t*#fif £ remove seat when these light-shieldable seats 

jh/&V\fcii>, fit^Jj^Wo/cl&fo are transplants after plant grows up or, and they 

■5V.M'iWx.#x.<^^^v' w - h £r required time and effort, and its waste 

&9^&&tftU£ft£>"f\ processing was complicated since it does not 

t) J^^3#TOt"C£> 5 degrade in soil surface or soil. 

t V ■> pfpjSi&s o £ b ... Furthermore, when these light-shieldable seats 

^tibwjii^t?kv/— are used for face of slope of bank etc., 

f£\&fc ¥ : lZffi^tt&&\z.tt^ i$ light-shieldable seat may be poured by rise of 

Tkft tlz «t *) h water etc. in river or sea. 

)\\^m^M£ti&»1\fe\'£.ftfoZ> However, since it does not have degradability 

fry ±.t&(D£ o (c^^tt^rW t as mentioned above, if it flows into river or sea, 

■CV*fcvyfcJ&, STJII^^KmSttl continue floating in shape as it is, there also 

tti-5 .b : t<Dt.1Z<Dl&m-?'1$Mi, existed problem of impairing natural 

m X g i$MM £ * 5 t v * 5 environment. 

[0 0 0 4] [0004] 

■ [»WjW#ftLJ: 5 t-fZM [PROBLEM TO BE SOLVED BY THE 

II] INVENTION] 

*3&9!fi*iilIiEF^JBj££#&U This invention solves said problem, 

T&ltfefcWi < ffi&®£\z.&ti s light-shielding property is highly excellent in the 

SSftit^MtSrWU t^t)^ plant-protection effect, it has moderate water 

R&tife&7E£.\z£jft&tiZ>1t permeability, and since it degrades nearly 

«>ftm&3!fl*M-e-i completely, after activity is easy to 
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lift 0 ^ t waste-process and provides biodegradable 

^hSriMStWtfc^o plant protection sheet which does not impair 

natural environment. 



[MEANS TO SOLVE THE PROBLEM] 

^^^#bfi> ±IEP^jB^Srfl¥ Present inventors did earnest examination, in 

#H~.<5 fcfet^E^ft.S: Lfc&£ order to solve the above-mentioned problem. 

#¥£WfcWMLtz.h<DX*fo As a result, it attained this invention. 

6 0 Tt£t>'t>&56Wl$< &ftM That is, this invention is a plant protection sheet 

ttSr^^Sift ^ffltSHfiJte]R>K y formed in nonwoven fabric which is made up of 

^ TVi'flSfllJtek ft 5 ^F^c^J^ thermoplastic aliphatic polyester fiber which has 

tM^Ji/S^^ltfco biodegradability, comprised such that with 

T\ fafS^ y ^*x/V$&#§<7)^ single yarn size of 1 - 15 deniers of said 

^fStSW 5 1-15 t — /VCs polyester fiber, said plant protection sheet is the 

FffifEK'^v'— MiBftflS 50- range of fabric-weight 50-300 g /m 2 , and has 

3 0 0 g/m 2 tf)$illT\ 9 5% 95 % or more shading rate, and it has 

£X±(D$£yt^$:^ U 0 . coefficient of permeability of 0.02 to 0.8 cm/sec. 

0 2-0. 8 cm/#©iM It makes into summary biodegradable plant 

itSrW^SCl t%¥fWitirZ>&. protection sheet characterized by the 

#fl¥t£5&^>— h SrS'li £ "t"5 above-mentioned. 

[0 0 0 6} [0006] 

t^35Wt±-tbtfs £ Thus, since seat after fixed period elapses by 

ftfflfe%^1r%$&^MMn1$Wi forming plant protection sheet in nonwoven 

jjty .^^x/^li^^b^S^Itt fabric which is made up of thermoplastic 

^IITSS? ^ > SrMt 5 i aliphatic polyester fiber which has 

t X^ r—feMffl&&MLtc%k<D biodegradability is disassembled nearly 

v'— Mi£#fi¥t£<fc 9 t5t£3££ completely by biodegradation according to this 

iZ-ftfR&ti&tztb^ is— b&rlX invention, it can save time and effort which 

VftlsX^MfaM%?fo^?$fc removes seat and performs waste processing, 

tgfts L^g^li^Sr^^H" and there exists advantage of moreover not 

5 i t ifr t£ I ^ t V N 5 & ffifo contaminating natural environment. 



[0 0 0 5] 



[0005] 
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[0 0 0 7] [0007] 

$.tz, ft V ^-T-y-jvWiM^^-Th Moreover, decomposition rate at the time of 

ffl3£.%: 1~1 Sr^-zi', lulE seat carrying out biodegradation of the single 

pj^i hco@^?r50~30 yarn size of polyester fiber by adjusting fabric 

Og/ra 2 ©iiX'lit^- weight of 1 - 15 deniers and said plant 
t «fc <9 Y ^± / M%'t 5 protection sheet in the range of 50-300 g /m 2 is 

©MIS?r|iJ|it5 r t # X controllable. 

£ 5 0 £ *X y ^^-r/Hi^t Moreover, it adjusts single yarn size of polyester 

O^&fffi.fg.te&xf^ ffi.fi <DUH fiber, and fabric weight of nonwoven fabric in 

%±.fZ$iMXMMLX. the above-mentioned range, by consequently 

\Z.'M%^%: 9 5 %£X±b-f% r making shading rate into 95 % or more, it can 

t X\ W&<vW$.%:Wz--\''ftt£ restrain reproduction of weeds and can acquire 

KI^H £rt#5^£:;^"C#3o sufficient plant-protection effect. 

[0 0 0 8] [0008] 

£ bK. PS^y— V (DMi^^M. Furthermore, when seat surface is not covered 

2r 0 . 0 2 ~ 0 . 8 c m/#© with water by rain fall etc. and it is planting using 

lalffl t1rZ> r tX\ plant protection sheet by making coefficient of 

ct-STK^v— K^®^^^ -5 permeability of plant protection sheet into the 

tffit^K ^ £fc> range of 0.02 to 0.8 cm/sec, it can replenish 

ffi V > XUM U X V 5 fi , sufficient water for plant. 

fli^i(--|-^>7^7KSrM^"f"'5 - i: Furthermore, it comes to be also able to carry 

#"01? > £ <b ^JjEGQiSrffT t> "I out spraying of liquid fertilizer. 

[0 0 0 9] [0009] 

WnomMoBM] [EMBODIMENT OF THE INVENTION] 

^%W^tetf&±ftM'&.Vi^s Biodegradable plant protection sheet in this 

— M3> £#fi?t£&r ; £r^"5ll&" 5 T invention needs to be formed of nonwoven 

MfeftelSfitifctf V ^z-r'^WMfr fabric which is made up of thermoplastic 

bft&'Fffittlz.J: VftZjfc&tiZ) aliphatic polyester fiber which has 

i&^tfhZo Z.<D£?/£±'frM biodegradability. 

!4<Z)ii5:ffl^5ii:T*, — ^ Since microorganisms degrade nearly 

^Ili&bfct&GQv'— hitfflt completely, seat after fixed period elapses can 
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9 f3cl3Tro£t£#fi¥cF*i save time and effort which removes seat and 

5fc#\ 5/— h£r& 9^LTJ$I performs waste processing, and, moreover, 

S^SS^T 5 ^B9#mtt> L/6> does not contaminate natural environment with 

h g Sr^^i" 5 - t /5 s ft' using such biodegradable fiber. 



[0 0 10] [0010] 

f\ pTMttflH^^^ y ^*tvi<8B Single yarn size of thermoplastic aliphatic 

#6<Z)^*J$iEt:{;J\ 1-1 5 x — polyester fiber needs to be 1 - 1 5 deniers. 

— /i^fcSi&^/^fcSo *IM*g£ Decomposition rate at the time of spoiling 

JK-# 1 x — — £ ^ operation property in spinning process as single 

Si-*XS^3oV^TSfellttSrll yarn size is less than 1 denier, and considering 

V\ 4yt"K^V— h t Ufcf^W it as plant protection sheet is too quick, and the 

ftM iiS iii" # x "C K$S!lS:^ s plant-protection effect will become temporary. 

— R##)ft h&> k ft <5 Q If single yarn size exceeds 15 deniers, in order 

fcl 5f-^^ii5i:, are inferior to the cooling property of spun 

ttJ*^W^iPj4{-^a, £fc# thread and to impair the flexibility of nonwoven 

^ft 5^$fc^O^|fcf££^ft 5 fabric obtained, it will interfere with operativity at 

fc &BWv'— h k LT^ffi^S the time of using it as a plant protection sheet. 

BgtOf^Htt^^^jfei"^ £ K Therefore, it is desirable that single yarn size of 

ft So ZOitiby ffSb"<-ttf 2 - 10 deniers preferably uses polyester fiber 

*liSi s -2 ~-l 0 f-^> £ which is 3 - 7 deniers furthermore preferably. 
b U < « 3 ~ 7f^-^ 

[ 0 0 11] [0011] 

Kj|E S/— h© l 0 ~ 3 0 Fabric weight of plant protection sheet needs to 

0 g /m 2 ©iiTfe 5^g^ be the range of 50-300 g /m 2 . 

fe"5.o B#35 s 5 0 g /m 2 jfcffi If it is inferior light-shieldable in fabric weight 

&tt^V+^ft being under 50 g /m 2 , and sufficient 

KSLa** s #bH"fllfflttfc'S plant-protection effect is not acquired, but it 

Llvb<D£ft!9^ @ ft 3 0 0- becomes thing lacking in practicability and 

g /m 2 k, i/r-blfi fabric weight exceeds 300 g /m 2 , 

'^^fl?"t"S^©^fl?iiS^ 5 ii< decomposition rate at the time of seat carrying 

ft 9 £fc v'— h cD^it ^ out biodegradation will become slow too much, 
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* h# 5 iBi<"&<5o and manufacturing cost of seat will become 

higher. 

[ 0 0 1 2 ] [0012] 

±!2©<fc 5 &¥&8ft§£tf)>K V ^ Plant protection sheet which comprised 

* x/^il^^TTF^ £ *U -bfE nonwoven fabrics which are formed in polyester 

OWM<D&tt%^i~&^%&(fi\Z fiber of the above single yarn sizes, and have 

X$ff&&fritcP5^y— bit, 9 fabric weight of the above-mentioned range 

5 %&±<DMyt0£&fi'tZ>&& needs to have 95 % or more shading rate. 

/5*fo5o i&3fet£i& 5 9 5 % J; 9 /h If light-shielding property becomes smaller from 

£<#5£> +&&W^LSb*3fl 95%, sufficient plant-protection effect will no 

< longer be acquired. 

[0 0 13] [0013] 

i-tZphfcftVMlZ-iob^Xfe^ That is, in this invention, by each adjusting 

yoi^^yu8^.<D^*|ftKSrl fabric weight of 1 - 15 deniers, and plant 

— 15 x $5^Li/— V (D protection sheet for single yarn size of polyester 
a H$r 5 0-3 0 0 g/m 2 (D fiber in the range of 50-300 g /m 2 , it can make 
W$X^fri^friMM'tZ> Z- bte shading rate into 95 % or more, can restrain 
X 9 ifefc^Sf 9 5 %£k±: t 1~<5 reproduction of weeds, and can acquire 

- £ &x*% , MW-<D%^%$!iX sufficient plant-protection effect. 
+5)/iMi|:^f#5 r. i Moreover, not only shading rate but 

# 5 0 Sfcs y ^^x/^li decomposition rate at the time of seat carrying 
<D^&^f£$o£T$$5^>'-- V<D out biodegradation is controllable by adjusting 
@M^JblE$Slffl r C?^Si"'5 ^1 1 single yarn size of polyester fiber, and fabric 
-C\ Mft&1£tf.i?'t£< v/— weight of plant protection sheet in the 

above-mentioned range. 

[0014] [0014] 

ft*5, ; >Ky ^^'r/i<<j|*6©^ife In addition, single yarn size of polyester fiber 

MM t b <D @ H t it^ and fabric weight of plant protection sheet have 

SfcBMRfcfcB, close relation. 

8IUt36^V^4i^lw{4R^S#"C For example, when single yarn size is slender, 

hfflflftiii/— b kt£Z> i>K the same fabric weight also constitutes precise 

*tefl£5««fi&»*0<ttT*a seat. 
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v^fcfe+^&Kl^^i^ibti However, since mechanical powerful decline 

&<&5o WM&W<oW. accompanying biodegradation is quick, 

^^J^^^{Sv^-&(^(i N v'— sufficient plant-protection effect is no longer 

>'£ LTO— £Mto¥#&/E:fc acquired. 

C\ #&$!l!t:3o J; T/ Moreover, when mechanical strength of fiber 

< "t" 5 w t T* So £ > itself is low, in order to obtain fixed strength as a 

±1E<£> @ ftco&i^v'— h (i— X seat, it is necessary to enlarge single yarn size 

nx*'&btitc fcOtfeottl and fabric weight. 

v> U 2tJc)^±<7)^Fi^^J^^S Moreover, one was obtained by it having been 

LtUfcfcOtfeot.tSV, obtained in one process and laminating 

nonwoven fabric of two or more sheets is 
sufficient as plant protection sheet of the 
above-mentioned fabric weight. 

[0015] [0015] 

JfcJIv'- htf)j§7K#^Cf3:, Moreover, coefficient of permeability of plant 

J I S — A — 1 2 1 8 C"C protection sheet needs to be the range of 0.02 

fflfeLtcMfcUWLfc 0 . 0 2~ to 0.8 cm/sec coefficient of permeability 

0.8c m/®<D9S8B~Q$>&& measured according to JIS-A-1218. 

S#fc5„ S&ftftd* Q:.. 0 2 It becomes impossible for water according that 

c m/fMiT'fcS t, I*tt coefficient of permeability is less than 0.02 

■*l$Sf & if I- <£ 3 tM* cm/sec to rain fall etc. since water permeability 

-.b<{Bn£iBi£-p-s ici^bt is low to supply sufficient water for pool and 

v ^5ffi#j(£-|-^>&;fc&$^"e# plant which it is growing to seat surface. 

fc<&<5 0 ^tK#^C^O. 8 c Water permeability is good if coefficient of 

.m/#&ix..5i, g|7M4fi& permeability exceeds 0.8 cm/sec. 

5 : SfJEKttfeStra©^BS However, since there are many gaps of 

■ IHtf^^^fctfK ■ iS3fetklv#5 configuration interfiber, it is inferior 

<b£><b&'5o -<£>ck 9&2i7k# light-shieldable. 

tfe£W1~5ICTv'-- b - Seat surface ceases to be covered with water 

tx\ &Mte¥\Z.£Z)fcffii<'— by rain fall etc. by considering it as plant 

b^Steltg^b&V^J: o \z. & protection sheet which has such a coefficient of 

*) y t.1t^ Po^y— h&fflvvt permeability, moreover, even when planting 

^^b"CV^#^"T?ti*t^{^+ using plant protection sheet, it can replenish 

£*fi*n"t" S - £ fl s "C # , sufficient water for plant. 

$ b l-7$)jE<£>f$[^J t> «TiE £ ft Furthermore, it can also carry out spraying of 
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>5o liquid fertilizer. 

[0016] [0016] 

^^"iffttiSrWT 5 : ^»I2H40fi5 As thermoplastic aliphatic polyester which has 

j^^y oi^x/vi LT(i> Mtl biodegradability, copolymer like polyglycolic 

fi\ tf V W ^—/VjgK'/tfy fL acid or poly lactic acid which makes poly 

H&<D Xot£^V (a-k Kp* ((alpha)- hydroxy acid) or these polymer 

i/Wt) ^tzit^frihtDMiifc^: components the main repeating units is 

^i£±fc5ife|!9ig lllutt?) mentioned, for example. 

^JtcHfc^^f btl5 0 Moreover, poly (omega) - hydroxy alkanoates 

#}) (f-^/p?^ h^)> # like Poly ((epsilon)-caprolactone) and Poly 

y ( 0 - y n k°^- 7 * h >0 O ((beta)- propio lactone) 

J: 9 !i (<u — t Kp^tv'T Furthermore, poly ((beta)- hydroxy alkanoates) 

b) ^; ^bl^s *K like poly- 3-hydroxy propionate, poly- 

U-3-t KP^v^ypt 0 ^ 3-hydroxybutyrate, Poly- 3-hydroxy caproate, 

— h > /K !i — 3 — t K p ^ v/;/ poly- 3-hydroxy heptanoate, and Poly- 
^ U" — > ^ ^ y — 3 - t H p =fr 3-hydroxy octanoate 

i/jj zfti u— h v y — 3 t And copolymer of repeating unit which 

Kp K /KU comprises these, and repeating unit which 

-3-k Kn#t^f/i- comprises poly- 3-hydroxyvaIerate and poly- 
h<D£ot£# ] J ( 0 — fc K p 4-hydroxybutyrate is mentioned. 

i/T^ f3 J a:— h^Jit^ptl Moreover, as a polyalkylene alkanoate which 

■ib*Wj^^Silft : 9".iS-U#{fetsK constitutes of condensation polymer of glycol 

y — 3 — t Kp^r^ y h and dicarboxylic acid, polyalkylene alkanoate 

y — 4 — Kp^r^.f i< copolymer which makes polyethylene oxalate, 

— h£ttf$^5$£9i£L^&fc polyethylene succinate, polyethylene adipate, 
(D&M&tfc&^f btl£ 0 £fc/ polyethylene azelate, polybutylene oxalate, 
^y vv£ itjj/ytiyi/fjfttDltiB polybutylene succinate, polybutylene adipate, 
it-a IfcfrbJ&Z) *K y 77R3r V ^ polybutylene sebacate, polyhexamethylene 
T/\sjJ / ^— h i: LTfi^ sebacate, poly neopentyl oxalates, or these 
fi> *K y ^fvi/ir^r^y i<— h <% polymer components the main repeating units is 
zfty a^l^U-^ K mentioned, for example. 

y xf i/yj^- K /^y ^ Furthermore, it can make multiple-kinds option 

"f- uyTH. K *K y /f- u of the polymer which each has biodegradability 

y^r^r^u— K ^y^^i^>" like these, and can also apply one blended 

iJ-^v^-K tfy^^T these. 
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Vis- h t tzii z ft t><om&W 



[0 0 17] 

7 3i- bHtclZZ.tlb<Dm&fc 

<5 0 



[0017] 

Particularly in this invention, thermoplastic 
aliphatic polyester which is copolymers which 
made poly-lactic-acid type polymer, 
polyalkylene alkanoates, or these polymer 
components the main repeating units among 
the above, or these blend bodies can use it 
conveniently from point of biodegradability and 
spinning property. 



[0 0 18] 

y (d-?ls£) t, /t? y . ( l— 



[0018] 

As a poly-lactic-acid type polymer, being poly 
(D-lactic acid) and being poly (L-lactic acid) and 
thing formed with thermoplastic aliphatic 
polyester which is any of polymers chosen from 
copolymer of D-lactic acid and L-lactic acid, 
copolymer of D-lactic acid and 
hydroxycarboxylic acid, and copolymer of 
L-lactic acid and hydroxycarboxylic acid or 
these blend bodies are desirable. 
Polymer whose melting point is 80 degrees C or 
more particularly can use it conveniently. 
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^"Ct^lci, ii^^8 0 < CUA± Here, as hydroxycarboxylic acid in case of 

X'hZM&fctfiiyMztizRiX't being copolymer of lactic acid and 

5„ Z.Z.X\ f L§£ 1 1 K p 3r > hydroxycarboxylic acid, glycolic acid, 

jj/UTgyiUfek <D$kMSafcX°h : & hydroxybutyric acid, hydroxy valeric acid, 

#-a d&tt-S t Kp^v'^/I'^ hydroxy caproic acid, hydroxy heptanoic acid, 

y^kt LTteu y V — A-S^ hydroxy caprylic acid, etc. are mentioned. 

* 7° y /Hlfc <t*^ W btt 

So 

[0 0 19] [0019] 

7}f 1> T/V^r V y yT^fiJ a;— h It is desirable that they are polybutylene 

i LTfi, *K y "f^v^s^t i/ succinate, polyethylene succinate, polybutylene 

K ztfy i/yf^v^ adipate, any of polymer chosen from 

— h . y l/VT ^- h s polybutylene sebacate, copolymer which made 
#V If^Vl/^/Or— h#*<bi§ these polymer components the main repeating 
(Iti^V^T ft^^fi-afl^ fc£> units, or blend body of one as desired of said 
\^%Z-foh<OlknW^M%^Wk polymers and copolymers as a polyalkylene 
9 M L^iiLt Ltc&llLii-fcs h alkanoate, specifically, either of 
&\<^$mBM&Wt&M&fct 70 mol% or more butylene succinate, or 
<D o %(D{iM<nh<D<vy K ethylene succinate, butylene adipate or 
fcX* &6Z-k t < V Mcfo butylene sebacate 

WC-li, 7 0^e/v%JeJl±O^^ Copolymer which constitutes of these is 

i/yt^i/^-hi:, oL^\y"y desirable. 

i^^ S/^'— h^fefi:/^ 1/^7 However, when using it with polybutylene 

■ v^<— b^fcfi^^i/^ir/^ succinate single separate item, since 

— hOV^T ti^t fi£S *M polybutylene succinate has quick 
-&#*sj9F4LV\ fcfcU *Ky decomposition rate, it is necessary for 

i/.y t ^ h nonwoven fabric which is made up of 

ffl^SiH-teu ^^ Wf- polybutylene succinate like after-mentioned to 

^ h fi#0il6J£^iiv^c constitute porous film shape by impregnation of 

&> v Wt&OX o ^fi/y binding-agent resin. 
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[ o 020] 

«2 0., 0 0 0£Jt±, t< 
H4 0, 0 0 



[0020] 

In addition, preferably number average 
molecular weight can use the above-mentioned 
thermoplastic aliphatic polyester about 20,000 
or more conveniently [ 40,000 or more one ] 
from point of spinning property and thread line 
property acquired. 

Moreover, in order to raise polymerization 
degree, one carried out strand extension by a 
little diisocyanate, tetracarboxylic-acid 
dianhydride, etc. is also possible. 



[O 0 2 1 ] 

t.Mz it v m&&m& mw £ ft 

it, tiw, mk*vm. &m 
fr jvi/ $ a, mm-? , 
atef ytt t*mmi?<oftz> a 



[0021] 

Moreover, nidus agent may be added to 

thermoplastic aliphatic polyester. 

As a nidus agent, talc, boron nitride, calcium 

carbonate, magnesium carbonate, titanium 

oxide, etc. are mentioned. 

Adding of such a nidus agent promotes 

crystallization of thermoplastic aliphatic 

polyester, heat resistance at the time of 

considering it as plant protection sheet and 

mechanical strength will improve. 

Moreover, when carrying out fiber formation of 

the thermoplastic aliphatic polyester, it can 

prevent fusion between thread lines in spin-out / 

cooling process (blocking). 



[0 0 2 2] [0022] 

_hl2<DS*t-«t 9WAJttl§0>f£ It is desirable that degree of crystallinity of 

HH-fbS^ 1 0 ~ 4 0 %<D%affl\z. configuration fiber exists in range which is 10 to 

h 5 r. t iMfrt. \ Z. <D$&M 40% for the above-mentioned reason. 
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O^Miit^. % 'M&ir 5 tc tb ic In order to attain degree of crystallinity of this 

ti, f^nTM^H^^^ y range, additional amount of nidus agent with 

Z>%&£k&ffl<DWiMM. respect to thermoplastic aliphatic polyester is 

tis 0. i~3. Oli%©i 0.1 to 3.0weight% of range, it is desirable that it 

I, J: D tft £ L < it 0 . 5 ~ 2 . is 0.5 to 2.0weight% of range more preferably. 



[0 0 2 3] 

m<Dmm*%<-rz>t, mm 
y ^ * tvw£ *f l o . 

1~3. 011%., »*t<,» 

o . 5 ~ 2 . o m.M%offi.mx* 



[0023] 

Moreover, it may add various additive agents, 
such as not only the above-mentioned nidus 
agent but pigment, grinding agent, tinction, fire 
resistance agent, etc., as required in the range 
which does not impair effect of this invention. 
For example, since color of seat will become 
black and plant protection sheet will become 
easy to absorb heat if carbon black, black stain, 
etc. are added, when planting using plant 
protection sheet, the heat retention effect is 
acquired, it can contribute to growth of plant. 
However, additive agent since spinning property 
will fall when spining out fiber if additional 
amount of additive agent is increased 
excessively is 0.1 to 3.0 weight% to 
thermoplastic aliphatic polyester, it is important 
to use in 0.5 to 2.0weight% of the range 
preferably. 



[0 0 2 4] [0024] 

±fBco<t o fc%^M&BH5M# As for fiber which is made up of the above 
]) A'frht£Z>ffl$fc\&^ IS thermoplastic aliphatic polyester, it is desirable 

that it is original fiber which is fiber which 
tf? V -v— V,tz.WMXfo 5 carried out fiber formation of the polymer which 
lS^8S#t I scoured pigment etc. beforehand. 
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tHor/lsoisi 

: — *— — - 



\t\ ^©i 5&J©^8S#t£:ffl^ If such original fiber is used, since dyeing by 

<5<ir> l&ffltl^ftMPkfciSiZti post processing becomes unnecessary since 
TV^/cfe^iPXdct pigment is beforehand contained in fiber, 

9 N ^-fe^cfc thermal deterioration by dyeing is lost and the 

9 * iZtcTM&ktifcZ) number of processes also becomes fewer, it 

tztbifk^ x bit^^ti^bo £ h can attain cost reduction, 

fc* W$fc\k tfc^co^fe-efi^ Furthermore, in dyeing after fibrosing, good 

feb{c< v^^oJM^eWK^y dyeing is obtained also about thermoplastic 

^^7^11l:ol/^t)v aliphatic polyester fiber which is hard to color. 

[0 0 2 5] [0025] 

fipj^t^flg^^xK y xxf^^ Fiber form in particular of fiber which is made up 

ht£&W^<DWMZM\$, ¥ffc of thermoplastic aliphatic polyester is not 

h<DX*ltit£< , limJtfi limited, and one using aliphatic polyester 

y ^^T*/v^r^®"Cffi V^d independently is also possible for it. 

^(^"Ct&V^L^ 2llJ^_h<£>JJ§ Composite fiber using 2 or more types of 

V ^^x/i^ffiv^clt^ aliphatic polyester are also possible. 

^SiftT^&V^ 3$3§$II#t Moreover, according to these objective and 

Sfi> M^<D%Wr^<D{^zh > applications, such as hollow cross section, 

•^llrffi^ ^ff^UffSs $L??\\W$k unusual shape cross section, parallel connected 

&WrM, #iiM^^I#T®y S$8 type composite cross section, multiple-layers 

Mm-u HftEu ^#IS11I^$tE& type composite cross section, core-sheath type 

<t\ ^Og^tffl^tcj^CTfi composite cross section, and split-type 

M<nMW^W\^$>M%&ffi^ & composite cross section, fiber cross-section 

ZbfcX*%Z)o form as desired other than usual circle cross 

(D&fr h 4 I ^llffS> WfoW section can be used for fiber cross section. 

"Bu 'fiWiW^W^^^^^Wk Particularly from point of biodegradable ability, 

W£WM\^^&X^Z> 0 fiber which has hollow cross section, unusual 

shape cross section, and split-type composite 
cross section can use it conveniently. 

[0 0 2 6] [0026] 

^<^$Sc^$tWffi^ 13 f&ol By choosing suitably class of thermoplastic 

IM4J]hJ]£®^ y ^ 7s y-jV(DW^ aliphatic polyester, copolymerization ratio, blend 

^^M-nit, MfrK^y ^77- ratio of aliphatic polyester, etc. other than this 
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/uozf \s V Kit ti: <t*£il:iCjI#^ fiber cross section, it can control biodegradation 

i'SvLidcfcoi^ Po^is— h speed at the time of considering it as plant 

t L-tcWs<D£ftM$L& : $:M'$i' protection sheet, and can consider it as plant 

5"il 1 1? # , {£#3 S 69 i li: Jfr C protection sheet which has biodegradation 

fc^^?i§^$r W~f<5 S/— speed according to purpose of use. 
hits: *jJST?#5. 

[0 0 2 7] [0027] 

f&^M1*yiJftii£>K y ^*7vHSc Nonwoven fabric which is made up of 

WfrbftZ^ffifofes ®K*t* thermoplastic aliphatic polyester fiber may 

fcf4S$J£<7>l ^Tft^iiciff b comprise which fiber of short fiber or long fiber. 

fllfifc&ftTV^Tfc&V^^ However, when best cost performance is 

(D^Ts Y/<7jr~- -^y^&^M considered, one used long-fiber nonwoven 

t5i &WLfflP£ * \Z fabric as base is desirable. 

[ 0 0 2 8 ] [0028] 

^UM<D^\^^ti\^ f#10 Furthermore preferably it is more than 10kg / 

0g/m 2 \z.%k% Ltc bi*-(D'B\ 5-cm width preferably that tensile strength when 

3B3ft>W s 5 k g/5 c mtai^-Jb converting tensile strength of nonwoven fabric 

5 - £ * L <V $ b\z into fabric-weight 100 g /m 2 is more than 5kg / 

L<lil0kg/5c mffi 5-cm width. 

R-h~Cfc5o 5 : I3S3S^J.j5 s 5kg Operativity worsens and is not desirable, when 

/ 5 c mitJS^^^cfo 5 ,t ; ±^ laying seat on soil surface as tensile strength is 

iffitv/- K£lMKi^5l8fc# under 5kg / 5-cm width. 

Hf£^3§<-'ft 9 L < &V\> In addition, tensile strength of nonwoven fabric 

#*5. v ^F»(D§.l5i^^i^ ^ is decided by partial 

^^^^^"fSSSM^ffiV^ciS thermocompression-bonding conditions of size 

-g^^flUS^ ^foWtife^ffi^fe and strength of class of polymer used for fiber 

^^Sx $.tz^tffifi<DBttte£ which comprises nonwoven fabric, and 

T$&&<D^1jfcft<D%$jfr%kJ£M2k configuration fiber, fabric weight of nonwoven 

ftttif (uiot^JSo fabric, and the below-mentioned nonwoven 

fabric etc. 

[0 0 2 9] [0029] 

$.tc, ^^M<Dp5^y— h£:W Moreover, as for nonwoven fabric which 



6/24/2004 



19/44 



(C) DERWENT 



JP11-229260-A 



J$"f S^^^fiJfix V^zfti^ft comprises plant protection sheet of this 

fo\z$^%£tiX?£WMb LT invention, it is desirable that 

Off^^^^^tbTV^ £ <k ffi thermocompression bonding of the web is 

' tfH Ll\> ffi5fr j tifa\z.tfoJ£%t"cS'ti carried out partially, and form as a nonwoven 

fc^fifcflffi* ^^it#E^^jo fabric is maintained. 

^XCDfy&^t&tiX^^Ztcibs Since it has attached only in punctiform fusion 

f&^bMWffiJfe&h *ffiM1r area, nonwoven fabric by which 

$5^ii/— h t L thermocompression bonding was carried out 

fc^©^Hti^lPl±i"5o partially becomes one combines flexibility and 

"C\ ^#to#f&£E3t t\t^ ^y form retention, and operativity at the time of 

^*Ani£/cfi^#SM3f considering it as plant protection sheet 

oT^ME^^JFM-T improves it. 

5 t> <D & V ^ V ^ > Jrfr #J M fi v AP The method of partial thermocompression 

^^titc=^y^^ n— <h ^55 bonding meaning one forms punctiform fusion 

ft&Hn <Df£\\z?7 area by embossing or ultrasonic fusion 

^y"&M\^XW^?3^&&^^ treatment, impressing high frequency wave by 

E^^r^^ci"S^r&*fc(i^^^ ultrasonic wave on the method of forming 

— y p — /i/±~eSi e 1 ^ Id i 5 iffi punctiform fusion area in interfiber through web 

j^$£l^nLT/^ — or pattern roll between embossing roll heated 

mf^^M^K^B^ 5 specifically and metal roll with flat and smooth 

M^^ffi^tLSo surface, and forming punctiform fusion area 

here at interfiber of pattern part is adopted. 

[0 0 3 0] [0030] 

I^^M^eB^jM^V ^*7vH$ Nonwoven fabric which is made up of 
Ifefrhte&Tf thermoplastic aliphatic polyester fiber may 

^r^'fS^p'a^J^lW^S^ct constitute porous-film shape by impregnation of 

<9 #?Lf£ 7 j jv Aff^ i: & o X binding-agent resin which has biodegradability. 

V^TtxfclV Mct$tf)^l$s tfV Specifically, using binding-agent resin which 

tr^/i^T/V^ — /K H<t has biodegradability, such as polyvinyl alcohol, 

V^o S^^o #J starch, and glia, it lets solution and dispersion of 

WJlH^rfflV^ ^(D^^^J^I these binding-agent resin immerse nonwoven 

©^^^^f5:^}c^F^^j$:gft fabric, and impregnates liquid. 

£itX^£-arS:£-tf\ ^(D'&^L It can consider it as biodegradable plant 

fi&Z^&Z- b\^£*9 ^?U47 4 protection sheet of porous-film shape by after 

^J±Mft<D$Lftffi&®5^y- b that making it dry. 
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^i"5^<t/5 s "C#5 0 Z.<D&.o Thus, by letting nonwoven fabric impregnate 
i^r'a^^ binding-agent resin, even when fiber with quick 
biodegradation speed is used, it can make 
biodegradation speed of seat late, and it can 
also provide weather resistance on seat. 



[0 0 3 1] 

&9 omo i %sx±.x\ n&m 

^500~2500 <Dtf \) 

5o (tMbt^9 0mo 1%* 

V\ £fc, jfi^-S^ 5 0 o*ii 
TL£V\ M&Mifi2 5 0 0£ 

So 



[0031] 

As binding-agent resin, saponification degree is 
90 mol% or more, and polyvinyl alcohol of 
polymerization degree 500-2500 can use it 
conveniently. 

Since crystallinity becomes it low that 
saponification degree is less than 90 mol% and 
binding-agent resin flows out with storm sewage 
etc., it is not desirable. 

Viscosity of aqueous solution falls that 
polymerization degree is less than 500, and 
also when it is any, it stops moreover, letting 
nonwoven fabric impregnate binding-agent 
resin, since aqueous solution viscosity is too 
high when polymerization degree exceeds 
2500. 



[0 0 3 2] 

tt^Sfi; 5 - 1 5 w t %X* fo 

5 w t % 

i»<«M5wt%?:l 



[0032] 

Moreover, as for adhesion amount to nonwoven 
fabric of binding-agent resin, it is desirable that 
it is 5 to 15wt%. 

When effect which controls biodegradability as 
adhesion amount of binding-agent resin to 
nonwoven fabric is 5 wt% less becomes 
inadequate and adhesion amount of 
binding-agent resin exceeds 5 wt%, polyvinyl 
alcohol becomes film-like and will impair water 
permeability. 
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[0 0 3 3] [0033] 

J^Tfc:;fc^i^<Z)|&|^>-- h<DM It demonstrates one becomes below from 

Tk^fe^&WM^fflfcfafr b & 3 long-fiber nonwoven fabric about manufacturing 

tWSrfttffli LTfft9?1~<5 0 method of plant protection sheet of this 

£i\ ^P^©iS|i/- h invention as a representative example. 

^^tz^XD^Mm^f^^Us First, it can manufacture efficiently long-fiber 

V^fr^S ^y<y^> KftdT^j nonwoven fabric for comprising plant protection 

^cfc <$ki!ki-Z) ^ t&X*% &o sheet of this invention by the so-called spun 

±m<Dm^mmm bonding method. 

j^/Ky oixx/v^^Pfl^gtLT That is, it heat-melts the above-mentioned 

^T^P^/S^tttti^ii:, %hfi thermoplastic aliphatic polyester, and makes it 

tcWR&&ZV£%&&<Dffim»k send out from spinneret. 

tt^M^Xttte t*<Dl$i$^\gt& It cools obtained spun thread using cooling 

ffll^T&iPU %:<n'<&s ^7— devices, such as conventionally well-known 

y-yjj — 1£ ¥<D$Sl^\*£W\^X& horizontal-type spraying and annular spraying, 

^\Mi\L^r 5 0 ?l and, after that, carries out pull refinement with 

Wfrb$tltt£titc&£t%$ : k$\M suction apparatus, such as air sucker. 

x# y — y fcbf&Z) Then, after opening fiber thread line group 

rr^//<T(D$Pt #®jJt^gfi± discharged from suction apparatus, it makes it 

izifefM&ltX $ bir 5o & deposit on migration deposition apparatus like 

\,^X\ ^(D&Wi^M^vfLlifcftZ conveyor which constitutes of screen, and 

fR^titcty #Qift£tifc considers it as web. 

: niv^xn— /i^fcfi^^&Ii Subsequently, it obtains long-fiber nonwoven 

.%^W?£¥<D&ft&HL%$£W£ fabric by giving thermocompression bonding 

jBl^T, ^#^-#ftj±3f£:J&1~ partially to web formed on this migration 

£ t \z i 9 ^^B^f 8Ni £r# deposition apparatus using partial 

3o thermo-compression bonding apparatuses, 

such as heated embossing roll or ultrasonic 
fusion apparatus. 

[0 0 3 4] [0034] 

^W^^^X^WM^^M^: When applying long-fiber nonwoven fabric in 

W5\ti&$k%: 1 0 this invention, it is desirable to carry out pull 

0 0 — 6 0 0 0 m/ft<n^MX refinement of the spun thread at high speed of 

^imtirZ)^ tmj^^\ 1000 to 6000 m/min. 
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zm&fr 1000 m/ftmmx* 

$3IM#6 0 0 0m/^ 



It is not desirable, in order that spinning 
property may aggravate rapidly and may cause 
thread breakage, if drawing velocity is less than 
1000 m/min when carrying out pull refinement 
of the spun thread, orientation crystallization of 
polymer will not progress, mechanical strength 
of nonwoven fabric obtained will decline, or 
biodegradation speed will be promoted too 
much and drawing velocity exceeds 6000 m/min 
conversely. 



[0 0 3 5] 

mz. ft*te%a<D%m\£xmffi 



[0035] 

In addition, the above-mentioned explanation 
described long-fiber nonwoven fabric. 
However, this invention is not limited to this, can 
make short fiber by the conventionally 
well-known method similarly about short-fiber 
nonwoven fabric, and can make plant protection 
sheet by considering it as nonwoven fabric 
using this. 



[0 0 3 6] 



[0036] 



mmm\ [examples] 

&(v s Next, based on Example, it specifically 

$ e fc$)\zWR-?' *^P>j{i demonstrates this invention. 

ZtihcD'MMMfD^-iz.^^.^ti This invention is not limited only to these 

-5 t>©"ef4#V v UTO Examples. 

MMM, Jttfc#!J{£:Jott<5#Si#> In addition, it implemented measurement of 

f£ffi</>$ ifel-&MT<Djjfel,z. i. «9 various physical-property values in the following 

HJfeL/Co Examples and Comparative Example with 

following method. 

[0 0 3 7] [0037] 

(DM&CC) :;*—*^^^ (1) Melting point (degree C) : it made 

f±I^W^|£^3E!!&itjH'D S temperature which measures temperature 
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C — #fii]gft:£r increase rate by 20 degree-C/min, and gives 

2 0°C/ftXM'xzl>, %iotitz extreme value in obtained fusion 

it^©^.ft^{C*5V^"CfiifilSr-4 heat-absorption curve into melting point using 

' m %'£1B&'fcMjt£'£"V1to"" differential-scanning-calorimeter DSC-7 type 

made from Perkin-Elmer corporation. 

[0 0 3 8] [0038] 

( 2 ) • *jv h 7 u — h ( g (2) Melt flow rate (g/10min.) : according to the 
/I O ft) : AS TM-D 1 2 3 method of publication, it measured to 
8 (L) \zBm<D^m^mCX ASTM-D1238(L). 

[0 0 3 9] [0039] 

(3) (3) Intrinsic viscosity of polyethylene 
• — K fe> @ Wfe^ :: ? terephthalate : it used phenol and 

WMit^^>(DWMMM^^M equivalent-weight mixed solution of ethane 

. %WtMb L>, MfflWk&O : 5 g tetrachloride as solvent, and measured at 

/d ljfiit 2 Ottif tt 0 :. sample concentration of 0.5 g/dl, and 

temperature of 20 degrees C. 

[ 0 0 4 0 ] [0040] 

(4) MM (t^— : V (4) Size (denier) : it made into size (denier) 
. \ (DftM\zftit&iffi^%& 5 0# average value of size which measured and 

W$M\^XMfe\^>., ^MIL carried out density correction of the fiber 

X^fctcMf£<n¥tyi&&M%t diameter in state of web, and required for it 

: (t?^*- /V) . t Ltzo under 50 microscopes. 

[0 0 4 1 ] [0041] 

( 5 ) @ ft : ( g /rS): \ WM% (5) Fabric weight (g/m 2 ) : after producing each 

•j|wt&^5&\b.iK£l 0 c'mx$t l ten samples of longitudinal 10cm * transversal 

0 c m(DW$k& 1 0 10cm from sample of standard condition and 

l>> W-M^ft £|£ blsibtcVk, making it lead in equilibrium moisture, it 

#^it©Ii (g) .^ffiL^ measured weight (g) of each sample piece, 

#.^tufc^©^*S4|Sr^fiCB5-8l converted average value of acquired value into 

^ tc «9 L> @ # ( g /m 2 ) per unit area, and considered it as fabric weight 

t Ltz 0 (g/m 2 ). 
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10 0 4 2] 

(6) 3l3B34tfl (k g/5 cm 
"US) : J IS-L19 0 "6lCflBiK 

fco -*-fcfc>^ f£|S|-fi^2 0 c 

m, EtySHfift* 5 c mtf)f&|SKIt£ 
(MD) &Xfffi. 

jjfa (CD) 0£ 

^nyUTM-4- l - 1 0 
0) SrfflV^T, K^o^^ra 
fill 0 c mi U 5l5S3iS2 0 

mbintcmtt\m%it> (kg/ 

5 c mi|Jg) <£> 5 F#Hii£ 1 0 0 g 
/m 2 <D g#{C&Jf L«£3I 
(k g/5 cml) <b L 

fe 0 



[0042] 

(6) Tensile strength (kg / 5-cm width) : it 
measured according to strip of JIS-L1906. 
That is, it each made ten sample pieces whose 
sample length is 20 cm and whose sample 
width is 5 cm in vertical-direction (MD) and 
lateral direction (CD) of nonwoven fabric, and 
for every sample piece, using constant-speed 
elongation type tension tester (made in Oriental 
Baldwin, tensilon UTM-4- 1-100), it considered 
it as grip intervals of 10 cm of sample, and 
elongated by 20 cm/min of tensile velocity about 
the direction of MD and the direction of CD of 
nonwoven fabric. 

And it made value which converted average 
value of the obtained maximum tensile strength 
(kg / 5-cm width) into fabric weight of 100 g /m 2 
into tensile strength (kg / 5-cm width). 



[0 0 4 3] 

(7 ) m^mw (cm/m j 

I S — A 1 2 1 8 {£§E*ctf>£7K 

ot % mfcmwmmmz . 1 
4 cm 2 xmfe l'v m*&M ( c 



[0043] 

(7) Coefficient of permeability (cm/sec) : based 
on constant head permeability test of 
JIS-A1218, it measured by water temperature of 
20 degrees C, and water-permeable cylindrical 
cross-section 3.14cm 2 , and computed 
coefficient of permeability (cm/sec). 
In addition, it is shown that water permeability is 
so good that coefficient of permeability is large. 



[00 4 4] [0044] 

18) QE.ftM'&M : ±^^®id (8) Biodegradable ability : after carrying out 
IfclSLfcl&^v'— h£— fixed period leaving as it is of the plant 
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WlW Vtz&s %<Djj^W5L%:WL protection sheet laid on soil surface, it observed 

^L, 1 — 2 ^(DWfrri* <5 fz these degradation situation, and for one to two 

tt£$WHL&V^a s IK* 2^ years, although it is better not to carry out 

B&f&fcfrtfXfe&ftffl'ffil&ff biodegradation as much as possible, it applies 

^&h<D<Dj5&*iE.ftMfefc$kti in the 2nd and afterwards and biodegradation 

5 t o^\WfX\ J^T^fFflfi^r advances, direction is decision of excelling in 

tTofc 0 biodegradability, and it performed the following 

evaluation. 



[0 0 4 5] [0045] 

0 : 1 - 2 *t<D?$li±ftM^T, CIRCLE: It did not carry out biodegradation of 

3*EWz.feffl£ft±\z.£.ftMi, for one to two years, but, three years later, it 

TWco was carrying out biodegradation nearly 

A : 1 ~ 2 ^(D o hlZ-fe&Ttik completely. 

i-4^iLtV^: 0 TRIANGLE: It was carrying out biodegradation 

x : #5>#l4"Cfc o tc 0 nearly completely within 1 -2 years. 

* : it was nondegradable. 



[0 0 4 6] [0046] 

(9) (%) : %Ws;(^y (9) Shading percentage (%) : it put seat 

y-y-f) ^^%%<DWMVt t<D between light source (reflector lamp) and 

f^l^ h^ttx it (B). illumination meter of photoreceiving_part, 

$ri!l^L > 7*7 (A) t <D measured illumination-intensity (B), and 

gEi «9 If^LT^fefCo calculated and required from difference with 

, m%:& (%) - (A-B) x i blank (A). 

0 0 / A Shading-degree (%)=(A-B) *100/A 

[0 0 4 7] [0047] 

(10 ) ®5^?))3k : ±f2<£> J: 9 (10) The plant-protection effect : value of 

\zWlfeLtc$£yt^<D{$.K£<> shading rate measured as mentioned above 

WT^fWffi^Tofco performed the following evaluation. 

O : 9 5 %W_h-C-h# CIRCLE: There existed plant-protection effect 

ft^^^/^foo tc 0 with shading rate sufficient by 95 % or more. 

[0 0 4 8] [0048] 

x : $£Jt^fc 9 5 %7fcr$iT+# * : there was no plant-protection effect with 
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fc6&^3b^fi&*>ofc 0 shading rate sufficient by 95 % less. 

[0 04 9] [0049] 

HifeM 1 Example 1 

h%Mf&1rZ>fc%&l, y It made long-fiber nonwoven fabric by spun 

^WM^WM^ ^y<>"^> Ki£ bonding method when forming plant protection 

l:tMlfco £f\ &mm* sheet. 

TF^fiSci^S.fcfttii* Bfi^ji 5 1 7 First, in order to form long fiber, melting point 

1°C, ^¥^^1^ 2.6 0 0 used poly lactic acid (D / L-s 1.2/98.8) 26000 

0, ^/Vf7 d — v— 4 and whose melt-flow-rate value 171 degrees C 

4g/l O^cD/Ky |Lg£ (D/ and number average molecular weight are 44 

L=l. 2/9 8. 8) M g/10min., and masterbatch which carried out 

fflk LT*^ #>^7 y 2 i: 2 kneading-mixing content of the carbon black 

0 9 H^tf l>tz-?> 20weight% as a pigment. 

^-/<yf-i:^^fc 0 .^LT^ And it carried out measurement blending and 

Mfflffi&tf&M'afctplz. 0 . 7 fi melted poly lactic acid and masterbatch so that 

&%\tt£ Set 9 iztfy %^t^ pigment might become 0.7weight% into melted 

7s$—/<yf-t £fHHSE'n LT polymer, and it performed melt spinning using 

^iU M0^3mmO|i^ spinneret of 0.3 mm of pore sizes on 

P i?:ffl i/ v tiJIIl 2 0 fiber-formation temperature of 200 degrees C, 

0°C, WLp±{±SS 1 . 7 g /ft and conditions of 1.7 g/min of solitary-foramen 

com^r X\ fem®5&%ft^tc 0 flow rates. 

[00 5 0] [0050] 

^tU^^^^ip^gtdT^iP L After cooling spun thread with cooling device, it 

tzM, 5\%Wt^XWi& n&©T carries out pull refinement by 5000 m/min of 

^(ci^ftfc^T— i^^^; — \z.X drawing velocities in air sucker succeedingly 

^VM& 5 0 0 0m/ftX^\ provided under the spinneret, and it opened 

HftU <&&<Df%W$&%:f%^X fiber using fiber opening machine of public 

ItflSSb, V — l^a knowledge, and carried out collection 

y<T±\z *j *~7b LT}ii|i# deposition as a web on screen conveyor which 

ft^-tir/cio moves. 

[0 0 5 1 ] [0051] 

^^X\ Z.(D?7 ^y&v— /WE. Subsequently, it let this web pass to partial 

1 2 3°C£ {^tc^yy^xv thermo-compression bonding apparatus which 
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— frfrb t£Z>%$ &1&IE^m3&W:fc is made up of embossing roll made into 123 

iiLTSH5#^{£^JE3|f degrees C in roll temperature, it carried out 

3 . 0 t ~ — ^(D&WM thermocompression bonding partially, and fabric 

"i^'h'fi'SBHifi 1 5 0 g/ni' 2 weight which is made up of long fiber whose 

"CfeSft^t^l^^JSr^fCo single yarn size is 3.0 deniers obtained 

long-fiber nonwoven fabric which is 150 g /m 2 . 

[0 0 5 2] [0052] 

Z<Djk&&^1&fiifc£. 94$J*£ It laid plant protection sheet comprised by this 

ti5B£|£v / — h £\ fit^^rfitic long-fiber nonwoven fabric on soil surface which 

LT^5±^^S£ifci£:L, — is planting plant, and after carrying out fixed 

feMf%1&W\^tzM^&^s— b period leaving as it is, it observed 

04^tt»J5J:tf8SfM«: biodegradation situation and the 

HfS L tCo plant-protection effect of plant protection sheet. 

[0 0 5 3] [0053] 

%^>fltzV5^y— hCftttv The physical property of obtained plant 
^33)^ £#^¥14^%:^ 1 protection sheet, the plant-protection effect, 

■f" o biodegradability, etc. are shown in Table 1 . 

[0 0 5 4] [0054] 

imi] [TABLE 1] 
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Example 1-7 
Column 1 : 

Polymer physical property 
Fabric property 
Manufacture conditions 
Operation property 
Seat property 

Column 2 : 

Raw material 

Melting point 

MFR value 

Additive agent 

Fiber cross section 

Composite ratio 

Single yarn size 

Fiber-formation temperature 

Solitary-foramen flow rate (g/minute) 

Index temperature 

Press-contact temperature 

Needle punch process 

PVA adhesion amount 
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Cooling property 
Fiber opening property 
Fabric weight 

Tensile strength (kg / 5-cm width) 
Coefficient of permeability (cm/sec) 
Shading rate 

The plant-protection effect 
Biodegradability 

Columns 3-5, 7-8: Round shape 

Column 6: Round shape, two-sheet laminate 

* PLA : poly lactic acid 

* PBS : polybutylene succinate 

* CB : carbon black 
Ti: Titanium oxide 



[0 0 5 5] [0055] 

2 Example 2 

# — ORUzfy y $<DiXk> *9 It carried out measurement blending of poly 

ik^pyfr 2 0 iUt%li *9 MZh lactic acid and the masterbatch so that titanium 

^Wb/c^;*^— /^^£rfflV oxide might contain titanium oxide 0.5weight% 

^iSfi^ffc^t^S^fc;^^ > in melted polymer using masterbatch which 

j&* 0 . 5 fifi%*a W £ fa 5 <£ 9 carried out kneading-mixing content 20weight% 

{c: # V ¥ LS£ t ~? x $ — y^t instead of carbon black. 

[0 0 5 6] [0056] 

% IsX^tiZX^lt^Mtyl 1 t And other than it, it made long-fiber nonwoven 

LX^m^^^^^Yf f^ fabric like Example 1, and obtained plant 

^O^^SH^F^^JdJ: ^fS protection sheet comprised by this long-fiber 

$t £ %iZ> h Sr#fc 0 # nonwoven fabric. 
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btitcPi^Li/— V <D%o^ The physical property of obtained plant 

^^£#ft?t£^£^ 1 (c^i" 0 protection sheet, the plant-protection effect, 

biodegradability, etc. are shown in Table 1 . 

[0 0 5 7] [0057] 

HtfiS^J 3 Example 3 

^FLitfcfcSik 4 . 3 g /ft t It considered it as 4.3 g/min of solitary-foramen 

^5liSS^r5 5 O Om/^t flow rates, made drawing velocity into 5500 
W&Wk&*$: 3 . 0 — m/min, it made thick 7.0 deniers of single yarn 

^b7. of-^ /s ^< I sizes from 3.0 deniers, and carried out melt 

X^WkW^^^Wfafa Lfco spinning of the long fiber. 

[0 0 5 8 ] [0058] 

^: LX ^thSX^t^MM 1 1 (rI And other than it, it made long-fiber nonwoven 

LT^riS^I^^^ £rfE$c fabric like Example 1, and obtained plant 

L, ^O^^S^i^F^^J^i: «9 IS protection sheet comprised by this long-fiber 

f$£thZ)P5^>— h£r#fc 0 # nonwoven fabric. 

^ti/c:K^>>~ h<£>^f£, The physical property of obtained plant 

^^fefrftftt^f 1 protection sheet, the plant-protection effect, 

biodegradability, etc. are shown in Table 1. 

[0 0 5 9] [0059] 

^Mfr] 4 Example 4 

/Wfi^^rl 0 0°Ct Ltc^- Fabric weight made two long-fiber nonwoven 

y^^ u— /Wc^^^ilLX fabrics of 100 g /m 2 like Example 1 other than 

^UEiir LtzZ. t U$\*feM$L$\ 1 having carried out thermocompression bonding 

<t LT\ IMl 0 0 g of the roll temperature to embossing roll made 

/m 2 cofili^^tffT £ 2 tfcfE into 100 degrees C through web. 

^cbfcio -fc'LT 2ft(D^:^cli^ And it laminates long-fiber nonwoven fabric of 

^^^r^il LT> 2 two sheets, and gives needle punching process 

0 0 Wi/ c m 2 \ZX^ : — K/W* in 200 punch densities /cm 2 , fabric weight made 

l/^^M^M US 2 0 0 long-fiber nonwoven fabric of 200 g /m 2 . 
g/m 2 ©fiii^M^M 

[0 0 6 0] [0060] 
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£ <D%ffiM^B,lf}\z. X <Q ffif$& The physical property of plant protection sheet 
ti5B£^v / — htf)$H4, P5&$)) comprised by this long-fiber nonwoven fabric, 
£#fi?t£^£r^ 1 \z.7jk-t 0 the plant-protection effect, biodegradability, etc. 

are shown in Table 1. 



[0 0 6 1] 

nnm 5 

nrnmi tmrncLxsm^i 

5 0 g/m 2 <D&mm*wffi&. 

lfiK s tfMfcg 9 9 . 3 m o 

1 %, fi-a^ i ooo^jku t- 

T/V3- /Ht^*^ s 5 w t %co 



[0061] 

Example 5 

Fabric weight made long-fiber nonwoven fabric 
of 150 g /m 2 like Example 1. 
After letting nonwoven fabric obtained by 
impregnating polyvinyl-alcohol aqueous 
solution of 99.3 mol% of saponification degree, 
and polymerization degree 1000, it makes it dry. 
Polyvinyl-alcohol adhesion amount made 
long-fiber nonwoven fabric of porous-film shape 
which is 5 wt%. 



[0 0 6 2] [0062] 

^(D^WM^^M^X^^fh The physical property of plant protection sheet 
5IS?->- h £>#Jt?L |$^b^ which comprises this long-fiber nonwoven 
%L / M®M$: : -k 1 (C/T^-fo fabric, the plant-protection effect, 

biodegradability, etc. are shown in Table 1 . 



[0 0 6 3] 

H5fe0ij6 

SSMSflS 1.6 9^ ft?Wl 
^7 1 2 0 0, MFRfit^2 6 
g/1 Qft(Dm%®. (D/L 
= 1 . 1/9 8. 9) &/BV\ 

m&uigz 2 2 0°C, w±w 

*Srl. 6 g /$h *§liS«Sr 
4 7 OOm/^i LT, 
&#3. i ^- -yK^-g-j 



[0063] 

Example 6 

Melting point uses poly lactic acid (D / L-s 
1.1/98.9) 71200 and whose MFR value 169 
degrees C and number average molecular 
weight are 26 g/10min., it makes 220 degrees C 
and solitary-foramen flow rate into 1.6 g/min, 
and makes drawing velocity into 4700 m/min for 
fiber-formation temperature, single yarn size 
carried out melt spinning of the long fiber which 
is 3.1 deniers. 
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10 0 6 4] [0064] 

■t LXiti^^-iMMM 1 t |5] And other than it, it made long-fiber nonwoven 

Wlz. LTSIiift^f^ fcflMc fabric like Example 1, and obtained plant 

L, Z<D&fj$M^t&ftifc£y W protection sheet comprised by this long-fiber 

J&^ft-SOTV— h%Wc 0 # nonwoven fabric. 

'otifcK^v'— h<£>$Jtt N The physical property of obtained plant 

^b^^^ftfte^&r^ 1 U:^1~ 0 protection sheet, the plant-protection effect, 

biodegradability, etc. are shown in Table 1 . 

[0 0 6 5] [0065] 

7 Example 7 

ifc^ 1 1 5 °C, M F Rft 1 6 After carrying out fiber formation of the multiple 

g / 1 0 ^-cO^^StK ]) v composite long fiber 1 which has cross section 

y-y-f i/^^-b 1 1 of multiple as shown in FIG. 1 using 

5°C % MF Rfit6 0 %/ 1 0# high-viscosity polybutylene succinate whose 

WfS^S^ net? melting point is 115 degrees C and MFR value 

— bt 2rfflV s TlH 1 <£ 5 of 16 g/10min., and low-viscosity polybutylene 

ft^HMOfitiff® Sr^'t'S #H succinate whose melting point is 115 degrees C 

M^ftlili 1 Lfc 9 x. and MFR value of 60 g/10min., it manufactured 

X\ <D£M$tW.-a Si&ft 1 £ nonwoven fabric which constitutes of this 

•9 J$ £ ^#3fr£r$!iifi Vfc„ multiple composite long fiber 1 . 

[0 0 6 6] [0066] 

McW-tttizits iij^g/K y After individually measuring high-viscosity 

i^^^ v^— h ti&^St^V ~? polybutylene succinate and low-viscosity 

'f-W-yrV i/%>— h t &M1klt polybutylene succinate specifically so that it 

X'l .•: 1 5 icfiSiJl^ff may be set to 1:1 by weight ratio, to 

itL/c^L rftttS^y zf^vs high-viscosity polybutylene succinate, it 

\M£fi, ^SfclilHfr scoured talc so that talc might contain 

^Id^/w^'flS 1 . 0 1.0weight% in melted polymer. 

$tiS<t 5 -ic^/W^'Sritt?) i&A/ Moreover, to low-viscosity polybutylene 

fc 0 {SffiS^ 1) ^f vv succinate, it scoured titanium oxide so that 

f-^ S/-^— Y\z.\%, ^MM^aW- titanium oxide might contain 0.5weight% in 

Q>\z.m{t3-?ytf0 . 5M% melted polymer. 
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[0 0 6 7] [0067] 

■^rLTfiSUtf)^^* h/u— ff— And low-viscosity polybutylene succinate 

S!j$iKi¥'Lffl"Lfi8Srfflv^T, fS constitutes core part 2, and it makes it 

3|&Jt:zK y y^ lsy^P h high-viscosity polybutylene succinate constitute 

/^SpP 2 bteK) ^ -Kttftdf-y ^ projection part 3 using individual extruder type 

v y f - ^ M^^jgp 3 melted extruding machine. 

£&5ck5^bT, El l CiT^i" It performed melt spinning using spinneret of 

i 9&6l@W^|2^3 multiple which has six projection parts 3 as 

£^M<D®3&n&$:RiV^X, JR shown in FIG 1 on fiber-formation temperature 

*M 1 9 0°C v ^?LQtl±Sft 1 . of 190 degrees C, and conditions of 1.0 g/min of 

0 g/^O^T^W*?: solitary-foramen flow rates, 

ff ofco ^$|5 2 ti^TO^^S It was set to 1:1, weight ratio, i.e., composite 

gfl 3 t (DMMiti'^h'hM'ult ratio, of core part 2 and all projection parts 3. 
it, 1 : .1 t Lfco 

[0 0 6 8] [0068] 

r^^Hj^^^^(D^iPi^M After cooling this spun thread with cooling 

dX^iPLfc^ ?l#^V^Xl& device of public knowledge, it carries out pull 

&n&<DTft\cWlrttc3LT-- f- refinement by 3150 m/min of drawing velocities 

y^;— tc-T^5.li£S 3.1 5 dm in air sucker succeedingly provided under the 

y#*C^3l^{t;U '*^&©.W8K spinneret, and opens fiber using fiber opening 

^£ffil^Tlif]$lU $£flrf3X machine of public knowledge, it carried out 

^ y — >^T±fC#^:/<J: collection deposition as a web on screen 

LT^ftJ#ft£-£/c 0 conveyor which moves. 

[0 0 6 9] [0069] 

y ^^X\ ^zf^n— MBl Subsequently, it let roll temperature pass to 

S3: 9 5°C<t Lfc^^^^n— partial thermo-compression bonding apparatus 

/^frbfe&Uftl&I±^^W^M which is made up of embossing roll made into 

LT^iftl-$U±3fU Ml$ 95 degrees C, and carried out 

S^2. 9 thermocompression bonding of this web 

bft *9 B ft 1 s o g/m 2 T? partially, and single yarn size was made up of 

£ ^^Mli^Sfi^i^F^I^ £ long fiber which is 2.9 deniers, and fabric weight 

#7c 0 obtained multiple composite long-fiber 

nonwoven fabric which is 1 50 g /m 2 . 
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[0 0 7 0] [0070] 

ftbti1t&#M&&&ffi&^1l& After letting obtained multiple composite 

ftMfc;li:9 9. 3 mo long-fiber nonwoven fabric impregnate 

1% 1^11 0 0 0©^!) ^ polyvinyl-alcohol aqueous solution of 99.3 

-/U7;i/n- /V;fc^fi££r*a3E£ mol% of saponification degree, and 

itfct&tcffcj^^ jtfJJtfn/i/ polymerization degree 1000, it makes it dry. 

7;i/3-;i/^|Pl0wt°/o Polyvinyl-alcohol adhesion amount made 

(D'^MVL^^'t Z> A/ long-fiber nonwoven fabric of porous-film shape 

A^tt©ft'ttMt^FI(Wli-S:f^rit L which has micropore which is 10 wt%. 

[0 0 7 1 ] [0071] 

^^S^Ii^F^^^T^^c^tb The physical property of plant protection sheet 

5$S^p>^— foitt, [$|£$];Sp: v which comprises this long-fiber nonwoven 

£5M3f£9$rX-l }-^1"o fabric, the plant-protection effect, 

biodegradability, etc. are shown in Table 1 . 

[0 0 7 2] [0072] 

1 ~ 7 li % V^Ttifc 9 Since each Example 1-7 had 95 % or more 

5:%^'±©itofc^£WLTi^fc shading rate, there shall exist the 

fc.Jbv ^^^^5S^rWx. : ffitt^ plant-protection effect which restrained 

Ift^sfc^Sr^-f" 5 fc£>-£-:t"-5 - reproduction of weeds and was excellent. 

k fr^.^tco $.tz* ^ftMfefc Moreover, since it formed in nonwoven fabric 

^^S^^ffitt^lWSs^y which is made up of thermoplastic aliphatic 

^^WMfrhfc&^W^^XftZ polyester fiber which has biodegradability, three 

^^ftTWcfcfc, ±^^3^ years later, it had degraded completely by 

'&\zit7c±\Z.ftM LTtJ 9 , under ground, and was thing without the need 

iM^^©/it^Ctfeo for waste processing. 

tc Q BS§Ei/— Y&^tfL Furthermore, since there existed single yarn 

^•%fflfe<p^&WJ$L* *?<fctPF size of fiber which comprises plant protection 

^1n<DBHt^^M(D^M\HX^ sheet, and fabric weight of nonwoven fabric 

fcofc/ctf), igf£&S;fcf£^# within the range of this invention, moderate 

£>tUx ft 31 ft if l£ Jt STK^'iX— water permeability was acquired and seat 

h ^ E (c: fg £ 5 Cl H^i^o surface was not covered with water by rain fall 

fc 0 etc. 
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[0 0 7 3] 

mm 5 ^ *-*>^7 5/ ? "as 

*tfe<0»fi^*tdfftb5 t <DX 



[0073] 

Moreover, since carbon black was mixed, 
Example 1 and Example 3- Example 5 were 
one is excellent in the heat retention effect of 
plant in plant. 

Example 2 and Example 7 were a little inferior 
to heat retaining property compared with that 
with which carbon black was mixed since 
carbon black was not mixed, and growth of 
plant in plant fell a little. 

However, effect as a plant protection sheet was 
enough as mentioned above. 



[0 0 7 4] [0074] 

MMM5i~S. s /Ky t"^yU7^3 Since Example 5 comprised plant protection 

— /v£'a?S ^^tc^f^^tH^XPi sheet from nonwoven fabric which impregnated 

~%Lis— h 3r^j$bfe/t£>, tK y polyvinyl alcohol, one was excellent in weather 

tf-zUTVUrn— ;i'5;tiHt resistance compared with thing which does not 

</ N & v ^ iy <D\z.%i'<XM{%\%.^M impregnate polyvinyl alcohol was obtained. 



[0 0 7 5] 

i^T^<5>$\ /Ky t^/V7/vn 

— /^^-ag^-a:TV^OX\ K Therefore, it was able 

^^r^ffi^BJi^illiaS© plant-protection effect 



[0075] 

Polybutylene succinate with quick 
biodegradation speed is used for Example 7. 
However, it impregnates polyvinyl alcohol. 

to maintain the 
through period 



i$*5.iii s comparable as other Example. 



[0 0 7 6] 



[0076] 

Comparative Example 1 

It made long-fiber nonwoven fabric which does 
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^^^ttSr^L^V^ftSSIS^F^ not have biodegradability by spun bonding 

Jfi%xs<yy$y KjfeteLTf^fiScL method when forming plant protection sheet. 

fc. 

[0 0 7 7] [0077] 

&^s&ffl^&M$L'i~Z>tz.ito\z.s . First, in order to form long fiber, it used 

BL&flS 2 6 0°C, S^ttg^ 0 . polyethylene terephthalate whose melting point 

7 T? fcStf? V ^fw^r \/7 $ is 260 degrees C and whose intrinsic viscosity 

U-hSrffl^fc. -t Lt, is 0.7. 

0 . 4 mm(DMPMll/ A t And it performed melt spinning using spinneret 

tt&iEU£2 9.0t\ ^dFLfthtll* of 0.4 mm of pore sizes on fiber-formation 

2. 3 g/^<7)^#TT\ #£14 temperature of 290 degrees C, and conditions 

Wife £rtT o fc 0 of 2.3 g/min of solitary-foramen flow rates. 

[0 0 7 8] [0078] 

ffitii&&&£:&<D#ii$$&SfcX After cooling spun thread with cooling device of 

JfrSJLfc-fjK §l§.^cV N X*&^P public knowledge, it carries out pull refinement 
AOT^iwKttfc^T— by 5200 m/min of drawing velocities in air 

-tut$^IM5 2 0 Om/5) sucker succeedingly provided under the 

'"C£3l/RB{fc-L^ ^&©IIHf$4&£: spinneret, and opens fiber using fiber opening 

■fflVTWflfrl^ &%^T.%>7>9 V machine of public knowledge, it carried out 

— ^^^^Tifc^ *-~7k LT collection deposition as a web on screen 

WM^^^^tCo conveyor which moves. 

[0 0 7 9] [0079] 

#CV^t\ Z-<D $ ai.^Sr-n— /WM Subsequently, it let this web pass to partial 

jt&:2 3 0°G^bfcxy*^n thermo-compression bonding apparatus which 

^/ist*bt£51$ftfi&l£% % &Wz. is made up of embossing roll made into 230 

iiLT$P^^{c|^iE#L, degrees C in roll temperature, it carried out 

$Scl£# 5 4 . 0 J\s<ti&W$t thermocompression bonding partially, and fabric 

2& v feft5 ift'i J 15 0 g/m 2 weight which is made up of long fiber whose 

(D^WLW^fWM^^tLo single yarn size is 4.0 deniers obtained 

long-fiber nonwoven fabric of 150 g /m 2 . 

[0 0 8 0] [0080] 

Z.<D&WM^fflMKXffi$L&%l The physical property of plant protection sheet 
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V (D^i^pj^))^ which comprises this long-fiber nonwoven 
£#fl?t£3££* 2 £^-r o fabric, the plant-protection effect, 

biodegradability, etc. are shown in Table 2. 



[0 0 8 1] 
[*2] 



[0081] 
[TABLE 2] 



a** 



»& <X) 



«■ » 

(m/min) 

Eftas -co 
pvAttmm (wt%) 



PET 
260 

0.7*> 



4D 



290 
2J 
5200 
230 



PLA 
171 
44 
CB 0.7 



AS 

0.9 



200 
0.4 
4500 
123 



PLA 
171 
44 
CB 0.7 



3.0 



200 
1.7 
5000 
123 



PBS/PBS 
115/115 
16/60 
W 1J0/TI 0.5 



i/i 

2B 



180 

1.0 
3150 
95 



o 



"5" 
_Q_ 



O 



o 
o 



if* (*/m 2 ) 

Gtf5cm*) 
3l*fc» (cm/80 



150 
455 
0.16 
95 
O 
x 



♦ PLA:7K'ja» 

♦ PBS: iKU?*U:/tf*5/*^K 
*(A):S^ttS 

Comparative Example 1-4 
Column 1 : 

Polymer physical property 
Fabric property 
Manufacture conditions 
Operation property 
Seat property 



150 
18.1 
OJOI 
99 

o 



20 
215 
0.90 

30 

x 

__Q_ 



150 

24J9 
0.17 
99 

o 

A 



Column 2 : 
Raw material 
Melting point 
MFR value 
Additive agent 
Fiber cross section 
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thoiVisoisi 



Composite ratio 

Single yarn size 

Fiber-formation temperature 

Solitary-foramen flow rate (g/minute) 

Index temperature 

Press-contact temperature 

Needle punch process 

PVA adhesion amount 

Cooling property 

Fiber opening property 

Fabric weight 

Tensile strength (kg / 5-cm width) 
Coefficient of permeability (cm/sec) 
Shading rate 

The plant-protection effect 
Biodegradability 

Columns 3-5, 7-8: Round shape 

Column 6: Round shape, two-sheet laminate 

* PLA : poly lactic acid 

* PBS : polybutylene succinate 
(A): Intrinsic viscosity 

* CB : carbon black 
Ti: Titanium oxide 



[0 0 8 2] [0082] 

JfctSEftl 2 Comparative Example 2 

^faHfe 0 . 3 mm^)M P 4£ It made solitary-foramen flow rate into 0.4 g/min 

£fflV>T^?L(£ttift ; £r 0 . 4 g using spinneret of 0.3 mm of fiber-formation 

/ftkLtCo ttt, ^YM& poresizes. 

5:4 5 00 m/jfrb l> And it made drawing velocity into 4500 m/min, 
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&£#3§!E0>fl6ia J: 9 Vh£ < and carried out melt spinning of the long fiber 

0 . 8 —frk LTj§:$St#§£r for single yarn size as 0.8 deniers smaller than 

MM®5& Lfco the range of this invention. 

[0 0 8 3] [0083] 

-t LT^ti^^fi^JS^iJ 1 1 1*1 And other than it, it made long-fiber nonwoven 

LTfif$iit^J«£^J& fabric like Example 1, and obtained plant 

U fjEft^H^^^^cfc protection sheet comprised by said long-fiber 

J5fc£;ft>5Kj^v'— f £r#fc 0 # nonwoven fabric. 

feHfeBS^LS/— h<D$lf£> The physical property of obtained plant 

9))^^ / 7fU 1 &M^:^i2\Z7^^' 0 protection sheet, the plant-protection effect, 

biodegradability, etc. are shown in Table 2. 

t-0 0 8 4 ] [0084] 

tb$£#ij 3 Comparative Example 3 

^WlW^^^<D^{^^^^^(D It made fabric weight of long-fiber nonwoven 

9 < 2 0 g /m 2 fabric into 20 g /m 2 smaller than the range of 

t Lfco ZLX^ti^fe^M this invention. 

M l t IrISIU: LTS^^i^^^ii And other than it, it made long-fiber nonwoven 

:iOf8ii^*ti fabric like Example 1, and obtained plant 

«fc ■9#$£vft/5l&^v<— K£r# protection sheet comprised by this long-fiber 

fcc nonwoven fabric. 

[0 0 8 5] [0085] 

h <D%}& y V5 The physical property of obtained plant 

'W$h$k* £#fi?f£^.£r^ 2 fc^; protection sheet, the plant-protection effect, 

-f 0 biodegradability, etc. are shown in Table 2. 

[0 0 8 6] [0086] 

ik$t$\ 4 Comparative Example 4 

7 £ IrHHJci It made multiple composite long-fiber nonwoven 

^^^M^r^UfCo fc fabric like Example 7. 

7c L , ±fEH16^!l 7 w However, it let this multiple composite long-fiber 

MMWi-n firH^t^m^ilC^ y fcf nonwoven fabric impregnate polyvinyl alcohol in 

^;i/7/V3 h -/i>Sr^i$'f fc above-mentioned Example 7. 

Cl<DJfc$fc0!|4 "C(± > However, plant protection sheet consisted of 
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W.^^MB^F^^V \?~JV this Comparative Example 4, without letting 

T/Vn— /v^^jf multiple composite long-fiber nonwoven fabric 

>— h LtZo impregnate polyvinyl alcohol. 

[0 0 8 7] [0087] 

^tbtitzP5^y— h(Dfy)\i s V5 The physical property of obtained plant 

l£$j|l> £#$M4#£r^2 Ictf protection sheet, the plant-protection effect, 

i~ 0 biodegradability, etc. are shown in Table 2. 

[0 0 8 8] [0088] 

)AM®\ 1 (i> fPi/&fi#t 1 1X4 Since polyethylene terephthalate biodegradable 

ftv^/tf \) xfi/yr as configuration fiber which is not was used for 

7^l/-h$:ffll v fcfcfc, Comparative Example 1, although it excelled 

W^^^teflEtiS h<D<D, — ^ mechanically forcefully, even if fixed period 

^Pal^lii^ LX h±*PXftM*t elapsed, operation which does not degrade by 

£w£ filMISUiliS'— under ground and removes seat used is 

h%&Vm<ftMfr&^tfj:^ needed. 

[0 0.8 9] [0089] 

J£$^J 2 fi v t#^c^li^)#*ll Since single yarn size of Comparative Example 

S^^^^^tSISJ: 9 t>£ffl/$>o 2 of configuration fiber was more slender than 

"fcfcfc, .&£#i£fia s ii <■ fc.fc the range of this invention, it was not that from 

"^ffl^l^v^r- M*#fi?L which biodegradation speed becomes quick too 

T LI t b much, seat degrades while in use, and sufficient 

ti<5 1> 0>"Cte &/5>o fe 0 , plant-protection effect is acquired. 

[0 0 9 0] [0090] 

Jtl5?M3 ^ @#;&M^9I<£>$& Since fabric weight of Comparative Example 3 

ffl<fc b fc/hS^ofc'fcfc^ was smaller than the range of this invention, it 

14f^S:L< , +5>^K^^J^:^ was not that from which plant-protection effect 

hOXfeftfritCo it scarce light-shieldable and sufficient is 

mUli, MMM7 tmm^tk acquired. 

ftfiWMl£(D$H<^ V ^J-isy*)- In spite of having used polybutylene succinate 

? V £rfflv^T^5l£k#> with quick biodegradation speed for 

d^bi* x b^/i/7;i/^- Comparative Example 4 like Example 7, since 
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^£^S£it""C W^ofcfcft polyvinyl alcohol was not impregnated, it 

2*^t^li?ltLli\ ±12 degraded in two months, and it became small 

Hte#J 1 ~ 7 Ciit^Bftl^^O thing of the plant-protection effect compared 

£ V ^ t> (D 1 & o fc 0 with above-mentioned Example 1-7. 



[0 0 9 1 J 



[0091] 



U^ltl^M&«-f 



[ADVANTAGE OF THE INVENTION] 

Thus, since seat after fixed period elapses by 
forming plant protection sheet in nonwoven 
fabric which is made up of thermoplastic 
aliphatic polyester fiber which has 
biodegradability is disassembled nearly 
completely by microorganisms according to this 
invention, it can save time and effort which 
removes seat and performs waste processing, 
and there exists advantage which moreover 
does not contaminate natural environment. 



[0 0 9 2] 

is— h 5 0 ~ 3 0 0 g 



[0092] 

Moreover, by adjusting fabric weight of 1 - 15 
deniers, and plant protection sheet for single 
yarn size of polyester fiber in the range of 
50-300 g /m 2 , it can make shading rate into 
95 % or more, can restrain reproduction of 
weeds, and can acquire sufficient 
plant-protection effect. 

Moreover, decomposition rate at the time of 
seat carrying out biodegradation is controllable 
by adjusting single yam size of polyester fiber, 
and fabric weight of nonwoven fabric in the 
above-mentioned range. 



[0 0 9 3] [0093] 

££>t£> P5W-^y— h <DM?k&M Furthermore, it is lost that seat surface is 
£ 0 . 0 2 ~ 0 . 8c m/fP<D covered with water by rain fall etc. by making 
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ffi,fflb1-&Z.tX\ ^PRifeiflC coefficient of permeability of plant protection 
J: 6 tM* $/— h ^® 5 r sheet into the range of 0.02 to 0.8 cm/sec. 

[EffiWffi^fclftW] [BRIEF DESCRIPTION OF THE DRAWINGS] 



lH 1 ] [FIG 1] 

#$8Ktf>£#fi?t£B£f>>— h £ It is model figure of fiber cross section of 

M&iT%£%W&&&fflM<r)1&, multiple composite long fiber which forms 

W-W^M^^r^f^M^.h^o biodegradable plant protection sheet of this 

invention. 

[n^-comm ] [description of symbols] 

1 ItWQW-n&WM 1 Multiple composite long fiber 

2 2 Core part 

3 3 Projection part 

[IH1] [FIG1] 
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Inventor(s): Kiyoshi Harada et al.; Assignee: Siiai Chemical Engineering, 
Inc.; Japanese Title: Coating Material for Agricultural Use 

COATING MATERIAL FOR AGRICULTURAL USE 
CLAIM(S) 

A coating material for agricultural use, to which a heat sensitive 
material is partially applied. 

A coating material for agricultural use, on which a heat sensitive 
material is partially printed or coated. 

A coating material for agricultural use, as cited in Claim 1 or Claim, 
wherein said heat sensitive material is a heat sensitive ink or heat sensitive 
paint. 

A coating material for agricultural use, as cited in Claim 1 - Claim 3, 
wherein said heat sensitive material is a label, tape, or sheet. 

A coating material for agricultural use, as cited in Claim 1 - Claim 4, 
wherein coating is done by painting or bonding. 



DETAILED DESCRIPTION OF THE INVENTION 
(Field of Industrial Application) 

The present invention pertains to a coating material for agricultural 
use, more specifically, to the coating material for agricultural use that is 
partially provided with a visible heat-sensitive marker indicating the timing 
for air ventilation necessary for an agricultural hot house or tunnel. 
(Prior Art) 

An agricultural hot house or tunnel for use in hot-house cultivation 
requires a ventilation when the room temperature rises in day time, but 
opening and closing the room takes some time and labor. In the case of 
using a tunnel in particular, an air-ventilation device is not installed, so the 
timing of air ventilation is extremely important. 

Under such circumstances, a coating material for agricultural use that 
can easily detect the timing of ventilation has been demanded. 
(Problems of the Prior Art to Be Addressed) 

To respond to such a demand, the present invention was produced to 
present an agricultural coating material, wherein some change detectable by 
a marker happens to said material when a temperature rises and exceeds a 
specific temperature in an agricultural hot house or tunnel. 
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(Means to Solve the Problems) 

The inventors of the present invention continued assiduous study to 
develop an agricultural coating material having said marker characteristic 
and found that if a heat sensitive marker is partially applied to an 
agricultural coating material, the marker's heat sensitive material will 
change its color when a temperature rises and exceeds a specific level in a 
room, so the timing of air ventilation can be detected by this visible change 
of color; thus, they produced the present invention. 

Briefly put, the present invention attempts to present an agricultural 
coating material to which a marker made of heat sensitive material is 
partially applied. 

As to the agricultural coating material used in the present invention, it 
is a sheet or film made of synthetic resin, such as: polyvinyl chloride resin, 
polyolefin resin, polyacrylic resin, polyester resin, polyamide resin, 
polyurethane resin, polycarbonate resin, polyether resin, polyether ester 
resin, and polyether sulfone resin; it can be properly selected from among 
materials that have conventionally been used as an agricultural coating 
material. As to said polyolefin resins, any of the following can be used: 
polyethylene, such as high density polyethylene, medium or low density 
polyethylene, or direct chain low density polyethylene; polypropylene, such 
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as isotactic polypropylene or syndiotactic polypropylene; copolymer of 
olefin with other vinyl monomer, such as polybudenum, poly-4- 
methylpentane-1, ethylene-propylene copolymer, ethyl ene-vinyl acetate 
copolymer, ethylene-vinyl acetate copolymer, ethylene-vinyl chloride 
copolymer, or propylene-vinyl chloride copolymer. Also, the polyvinyl 
chloride resins include, other than single vinyl chloride polymer, 
copolymers of vinyl chloride with other vinyl monomer, such as vinyl 
chloride-vinyl acetate copolymer and vinyl chloride - vinylidene chloride 
copolymer. As to the polyester resins, polyethylene terephthalate and 
polybutylene terephthalate can be used. As to the polyamide resins, can be 
cited nylon 6, nylon 6.6, nylon 1 1, nylon 12, and nylon 6.10. 

The thickness of the agricultural coating material used in the present 
invention needs not be specified, but generally, a 10-2000 |um thickness, 
more preferably, a 20-1000 \im thickness is used. 

As to the heat sensitive material of the maker material, it is not 
limited as long as it can change its color, is conspicuous, has a narrow 
temperature range for the color change, is durable in repetitive use, does not 
damage the agricultural coating material, does not generate a toxic gas in 
thermal decomposition, and is weather-resistant in practical use. For 
example, a heat sensitive ink or heat sensitive paint in metal complex salt 
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group, organic compound group, or of liquid crystal group. As to the metal 
complex salt group, for example, a heavy metal iodide complex salt 
represented by a mercury complex salt iodide such as Ag 2 (Hgl 4 ) [T. Note: 
The subscript 4 was assumed for not being legible.] can be cited. 
Particularly, a 2-component group consisting of Ag 2 (Hgl 4 ) and of Cu 2 (Hgl 4 ) 
is preferred. As to the organic compound group, the preferred ones are: 
diaryl phthalide group; polyaryl carbinol group; leuco auramine group; 
acyl auramine group; rhodamine B lactum group; indoline group; 
spiropyran group; fluoran group. Particularly, a group of crystal violet 
lactam with bisphenol and a group of fluoran leuco with bisphenol are 
preferred. These high polymer compounds are used as a binder, paint, or a 
printing ink in form of capsule. As to the liquid crystal group, cholesteric 
liquid crystal, or example, cholestryl peragoneeto [Transliteration is 
provided for not being able to locate in dictionaries.], cholesteryl 
propionate, and cholestryl oleyl carbonate can be cited. They indicate clear 
color when multiple types are mixed, and the mixing ratio can be changed to 
different levels to bring out the color in a proper range of temperature. 

The temperature range of the heat sensitive material can be properly 
preset depending upon types of crops or cultivation method, but generally, 
20 - 40°C is preferred, and a proper temperature can be selected from the 
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range of 25 - 35°C. Among these heat sensitive materials, a metal complex 
salt group is particularly desirable in terms of weather resistance. The 
organic compound group whose color change is significant in the 
temperature range of 25 - 35°C is properly used depending upon the use 
purpose, and these organic compound group materials can meet the practical 
purpose by using a synthetic resin to block ultraviolet ray, e.g., polyvinyl 
chloride, for the agricultural coating material. Also, if a drawdown agent is 
added to the heat sensitive material, the durability can be enhanced. As to 
this drawdown agent, for example, a lacquer such as nitrocellulose lacquer, 
or a varnish such as alkyd resin varnish, melamine resin varnish, or epoxy 
resin varnish, is used, particularly, a methacrylic acid group copolymer 
varnish is preferred. 

As to the agricultural coating material, can be used, if desired, 
additives conventionally used for a general synthetic resin sheet or film, for 
example, an ultraviolet ray adsorption agent, anti-oxidant, fire-retardant 
agent, antistatic agent, blocking-prevention agent, and inorganic filler. 

The agricultural coating material of the present invention can be 
produced by partially applying a heat sensitive ink, heat sensitive paint, or 
heat sensitive label on the agricultural coating material and applying a 
marker formed by characters, codes, or symbols. As to the application 
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method, for example, the heat sensitive paint is pained, or the heat sensitive 
tape, label or sheet can be bonded. As to the painting or printing method, for 
example, can be used a general method, such as a screen printing method, 
gravure printing method, off-set printing method, spray method, immersion 
method, brushing method, or roll coating method. The thickness of the 
marker is generally, 3 - 200 (am. 
(Advantage) 

When the agricultural coating material of the present invention is used 
for a agricultural hot house or tunnel, the timing for air ventilation can be 
easily detected by seeing the color change when the heat sensitive marker 
changes its color when the room temperature rises and exceeds the specific 
level, which is a significant advantage. 
(Embodiment Example) 

The present invention is explained below in detail. 
(Embodiment Example 1 ) 

A 0.05 mm thick soft polyvinyl chloride film was used as the 
agricultural coating material. By using a methacrylic acid copolymer 
varnish, in which a 2-component complex composed of Ag 2 (Hgl 4 ) and 
(Cu(Hgl 4 ) was mixed, for the heat sensitive ink, characters, code, and marks 
were printed by gravure printing, and dried. The agricultural coating 
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material with a maker thus produced was used for a melon cultivation runnel 
and was tested. The material changed it color from a pink color to a reddish 
pink color at a near35° temperature. 
(Embodiment Example 2) 

The agricultural coating material with a marker was made in the same 
method as in example 1, except that a low density polyethylene film. This 
material likewise demonstrated the same test. 
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